A GTPase cycle in initiation of protein translocation across the endoplasmic reticulum membrane.
In higher eukaryotes proteins bearing a signal sequence are translocated across the membrane of the endoplasmic reticulum (ER). The initial events of protein translocation are the binding of the signal sequence by the 54 kDa subunit (SRP54) of the signal recognition particle (SRP) and the targeting of the ribosome nascent chain complex to the ER. Targeting is mediated by the binding of SRP to the SRP receptor, a membrane protein comprising two different subunits, SR alpha and SR beta. Interaction of SRP and SR alpha/SR beta causes release of the signal and the engagement of the nascent chain with the membrane-bound translocation apparatus. Both SRP54 and SR alpha contain homologous domains which include a predicted GTPase fold. The transmembrane protein SR beta also contains a GTPase domain, but it is not closely related to those of SRP54 and SR alpha. All three proteins bind GTP specifically, and the SR alpha/SR beta complex stimulates both GTP binding to and GTP hydrolysis by SRP54. We suggest a model for the initiation of protein translocation across the ER in which SR alpha beta catalyses a cycle of GTP binding, hydrolysis and release by SRP54 that regulates its dissociation from the signal sequence.